Potential energy curves for the X I~+, a 3JI r , a' 3~+, d 3<l, e 3~-, A III, and B I~+ electronic states of the CO molecule have been calculated by the Rydberg-Klein-Rees method. The curve for the A III state will have to bend sharply in the range between 1.9 and 2
INTRODUCTION
T HE development and application of various methods for obtaining accurate representations of . the potential energy of a diatomic molecule as a function of the internuclear distance has long been an important field of activity. 1 Such curves are significant in their own right as fundamental molecular properties with which results of quantum-mechanical calculations can be compared. Also, any quantitative description of the many phenomena arising from atomic or molecular collisions will ultimately require a detailed knowledge of the interaction energies between the species ipvolved.
Recently, the Rydberg-Klein-Rees (RKR) method 2 has been used to obtain reliable potential curves for the electronic states of a number of different diatomic 6 Since reliable curves are sometimes quite helpful in any discussion of the mechanisms of chemical reactions, it was felt that a systematic study of the potential curves for various diatomic molecules would be worthwhile. For the moment, we are restricting ourselves to those diatomic species which appear to be present in flames in the hope that a knowledge of the accurate potential curves may lead to a better understanding of the chemistry involved. The present paper deals with CO. The RKR method has been used to obtain potential curves for the X 11;+, a 3Il r , a' 31;+, d 3~, e 31;-, A III, and B 11;+ electronic states.?
METHOD AND RESULTS
The RKR method is a WKB procedure for obtaining the classical turning points of the motion directly from the measured vibrational and rotational energy levels of the molecule. 2 The curves so obtained are thus based directly on the experimental data and therefore should be quite reliable. The method has been amply described in recent articles so the procedure will not be repeated here. that a molecule in this state dissociates to C(3P) and O(3P) corresponding to a dissociation energy Do of 11.11 ev. As Fig. 1 shows, the A III curve is approaching this limit (dotted line) much more rapidly than those of the three other states, e 3~-, d 3.1, and a' 3~, which are dissociating to the same limit. This indicates that the curve will either bend over sharply in the region between 1.9 and 2.1 A or it will show a slight maximum. Mulliken 22 has pointed out that this latter behavior should be 'more prevalent than is commonly thought. Further experimental and theoretical evidence on this point would be valuable.
Finally, relatively little theoretical work has been done on C024-26 and it will be of interest to see how the extensive calculations now in progress on C027.22 will check with the results reported here.
